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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element with high display quality and 
of which a display pattern is not seen at the time when 
no electroluminescence is emitted and a necessary 
pattern can be seen only at the time when 
electroluminescent is emitted. 

SOLUTION: This electroluminescent element is provided 
with a light transmissive substrate 1, a light transmissive 
anode 2, an electron/hole injection layer and/or an 
electron injection layer 4, an electroluminescent layer of 
an organic substance, and a cathode 5 and a prescribed 
region of the element emits light by having electricity 
applied between the anode 2 and the cathode 5. In this 
case, the electronic injection layer 4 or the electron hole 
injection layer is formed into a pattern, corresponding to a prescribed region. Moreover, in the 
case that the element is provided with a light transmissive substrate 1, a light transmissive 
anode 2, an electron/hole inflow suppressing layer and/or an electron inflow suppressing 
layer, an electroluminescent layer of an organic substance, and a cathode 5 and is so 
constituted as to emit light only from a prescribed region by applying electric current between 
the anode 2 and the cathode 5, the electron/hoie inflow suppressing layer or the electron 
inflow suppressing layer is formed into a pattern, corresponding to a prescribed region and 
electroluminescence of the region corresponding to the pattern is suppressed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



w+- •»* * 



[Claim(s)} 

[Claim 1] It is the organic electroluminescence element characterized by for said electronic injection 
layer to have a pattern corresponding to said predetermined field in between said luminous layers and 
said cathode in the organic electroluminescence element to which a predetermined field emits light, and 
to carry out laminating formation by having the luminous layer and the electronic injection layer which 
consist of an organic substance by which a laminating is carried out between the substrate which has 
translucency, the anode plate which has translucency, cathode, said anode plate, and said cathode, and 
passing a current between said anode plate and said cathode. 

[Claim 2] By having the luminous layer which consists of an organic substance by which a laminating is 
carried out between the substrate which has translucency, the anode plate which has translucency, 
cathode, said anode plate, and said cathode, and passing a current between said anode plate and said 
cathode In the organic electroluminescence element to which a predetermined field emits light, it sets 
between said luminous layers and said cathode. The organic electroluminescence element characterized 
by controlling luminescence of the field corresponding to said predetermined pattern by carrying out 
laminating formation of the electron flow close control layer which has a predetermined pattern. 
[Claim 3] It is the organic electroluminescence element characterized by for said hole injection layer 
having a pattern corresponding to said predetermined field in between said anode plate and said 
luminous layers in the organic electroluminescence element to which a predetermined field emits light, 
and carrying out laminating formation by having the luminous layer which consists of a hole injection 
layer by which a laminating is carried out between the substrate which has translucency, the anode plate 
which has translucency, cathode, said anode plate, and said cathode, and an organic substance, and 
passing a current between said anode plate and said cathode. 

[Claim 4] By having the luminous layer which consists of an organic substance by which a laminating is 
carried out between the substrate which has translucency, the anode plate which has translucency, 
cathode, said anode plate, and said cathode, and passing a current between said anode plate and said 
cathode In the organic electroluminescence element to which a predetermined field emits light, it sets 
between said luminous layers and said anode plates. The organic electroluminescence element 
characterized by controlling luminescence of the field corresponding to said predetermined pattern by 
carrying out laminating formation of the electron hole inflow control layer which has a predetermined 
pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[0001] 

[0002] 

[Industrial Application] This invention relates to the organic electroluminescence element which is a 

display device which used an organic luminescent material. 

[0003] 

[0002] 

[0004] 

[Description of the Prior Art] Conventionally, there was a thing as shown in drawing 1 1 by using a 
predetermined pattern as the display device which indicates by luminescence using an organic 
electroluminescence element (henceforth an organic EL device). Drawing 1 1 is drawing showing the 
structure of the conventional organic EL device, (a) shows outline cross-section structural drawing of an 
organic EL device, and (b) shows an example of the anode plate (ITO) formed by the predetermined 
pattern on the substrate of an organic EL device. 
[0005] 

[0003] An organic EL device is formed by the pattern as shows the anode plate (ITO) 102 of 

translucency at drawing 1 1 (b) on the substrate 101 which has the translucency of glass etc., as shown in 

drawing (a). By carrying out the laminating of the organic luminescent-material layer 103 and the 

cathode 104 one by one, and furthermore, impressing a predetermined electrical potential difference 

between an anode plate (ITO) 1 02 and cathode 1 04 on it The forward current was made to emit light in 

the pattern configuration corresponding to a sink and an anode plate (ITO) 1 02 into the part pinched by 

the anode plate (ITO) 102 and cathode 104 of a sink and the organic luminescent-material layer 103, and 

the forward current was displayed on the organic luminescent-material layer 103. 

[0006] 

[0004] 

[0007] 

[Problem(s) to be Solved by the Invention] However, since the edge of the pattern of an anode plate can 
be seen through a substrate also when not impressing an electrical potential difference among two poles 
in the conventional organic EL device which the anode plate and the substrate did not have same 
reflection factor, permeability, or refractive index of light since ingredients differed, therefore they 
described previously, even if it does not make light emit, a display pattern will be checked by looking on 
a display panel. 
[0008] 

[0005] Moreover, also in an organic EL device on which carry out matrix arrangement, using an organic 
luminescent-material layer as a minute pixel, a part of these pixels are made to emit light if needed, and 
various patterns are displayed, all pixels will be checked by looking at the time of nonluminescent, and 
the pixel which does not emit light with the pixel which emits light at the time of luminescence will also 
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be checked by looking. Moreover, when the permeability of a translucency substrate was reduced and 
the pattern and pixel at the time of nonluminescent were masked, display grace was not good as it said 
that the luminous efficiency at the time of luminescence worsened etc. 
[0009] 

[0006] This invention offers the high organic EL device of the display grace that it is made in view of an 

above-mentioned trouble, and a display pattern is not checked by looking at the time of nonluminescent, 

but a pattern required only at the time of luminescence is checked by looking. 

[0010] 

[0007] 

[0011] 

[Means for Solving the Problem] In the organic electroluminescence element to which a predetermined 
field emits light, it is characterized by for an electronic injection layer having a pattern corresponding to 
a predetermined field, and laminating formation being carried out in between a luminous layer and 
cathode, by equipping invention according to claim 1 with the luminous layer and electronic injection 
layer which consist of an organic substance by which a laminating is carried out between the substrate 
which has translucency, the anode plate which has translucency, cathode, an anode plate, and cathode, 
and passing a current between an anode plate and cathode. 
[0012] 

[0008] Moreover, by equipping invention according to claim 2 with the luminous layer which consists 
of an organic substance by which a laminating is carried out between the substrate which has 
translucency, the anode plate which has translucency, cathode, an anode plate, and cathode, and passing 
a current between an anode plate and cathode In the organic electroluminescence element to which a 
predetermined field emits light, it is characterized by controlling luminescence of the field 
corresponding to a predetermined pattern by carrying out laminating formation of a luminous layer and 
the electron flow close control layer which has a predetermined pattern between cathode. 
[0013] 

[0009] In the organic electroluminescence element to which a predetermined field emits light, it is 
characterized by for a hole injection layer having a pattern corresponding to a predetermined field, and a 
laminating being carried out in between an anode plate and luminous layers, by equipping invention 
according to claim 3 with the luminous layer which consists of a hole injection layer by which a 
laminating is carried out between the substrate which has translucency, the anode plate which has 
translucency, cathode, an anode plate, and cathode, and an organic substance, and passing a current 
between an anode plate and cathode. 
[0014] 

[0010] Moreover, by equipping invention according to claim 4 with the luminous layer which consists 
of an organic substance by which a laminating is carried out between the substrate which has 
translucency, the anode plate which has translucency, cathode, an anode plate, and cathode, and passing 
a current between an anode plate and cathode In the organic electroluminescence element to which a 
predetermined field emits light, it is characterized by controlling luminescence of the field 
corresponding to a predetermined pattern by carrying out laminating formation of a luminous layer and 
the electron hole inflow control layer which has a predetermined pattern between anode plates. 
[0015] 
[0011] 
[0016] 

[Function] Since laminating formation was earned out between a luminous layer and cathode, the 
electronic injection layer which has a pattern corresponding to the predetermined field to which a 
component emits light according to invention according to claim 1 since this invention was constituted 
as mentioned above At the time of luminescence of a component, it is distributed corresponding to a 
predetermined field, and corresponding to the pattern which an electronic injection layer has, it can 
indicate by luminescence, the injection efficiency of the electron from cathode to a luminous layer can 
be checked by looking, and the pattern which an electronic injection layer has at the time of 
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nonluminescent [ of a component ] is not checked by looking. 
[0017] 

[0012] Since laminating formation was carried out between a luminous layer and cathode according to 
invention according to claim 2, the electron flow close control layer which has a predetermined pattern 
moreover, at the time of luminescence of a component It is distributed so that the injection efficiency of 
the electron from cathode to a luminous layer may fall in the field corresponding to the predetermined 
pattern which an electron flow close control layer has. Luminescence of the field corresponding to a 
predetermined pattern is controlled, a pattern can be checked by looking, and the pattern which an 
electron flow close control layer has at the time of nonluminescent [ of a component ] is not checked by 
looking. 
[0018] 

[0013] Since laminating formation was carried out between the luminous layer and the anode plate 
according to invention according to claim 3, the hole injection layer which has a pattern corresponding 
to the predetermined field to which a component emits light moreover, at the time of luminescence of a 
component It is distributed corresponding to a predetermined field, and corresponding to the pattern 
which a hole injection layer has, it can indicate by luminescence, the injection efficiency of the electron 
hole from an anode plate to a luminous layer can be checked by looking, and the pattern which a hole 
injection layer has at the time of nonluminescent [ of a component ] is not checked by looking. 
[0019] 

[0014] Since laminating formation was carried out between the luminous layer and the anode plate 

according to invention according to claim 4, the electron hole inflow control layer which has a 

predetermined pattern moreover, at the time of luminescence of a component It is distributed so that the 

injection efficiency of the electron hole from an anode plate to a luminous layer may fall in the field 

corresponding to the predetermined pattern which an electron hole inflow control layer has. 

Luminescence of the field corresponding to a predetermined pattern is controlled, a pattern can be 

checked by looking, and the pattern which an electron hole inflow control layer has at the time of 

nonluminescent [ of a component ] is not checked by looking. 

[0020] 

[0015] 

[0021] 

[Embodiment of the Invention] Each operation gestalt of this invention is explained below. Drawing 1 is 
drawing showing the main structures of the organic EL device in the 1st operation gestalt of this 
invention. In this drawing, (a) shows the outline sectional view of an organic EL device, and (b) shows 
an example of the electronic injection layer by which laminating formation is carried out by the 
predetermined pattern on the organic luminescent-material layer of an organic EL device. As shown in 
drawing 1 (a), laminating formation of the organic EL device is carried out over the whole surface on 
the substrates 1 , such as glass which has translucency, one by one in the organic luminescent-material 
layer 3 to which a luminous layer serves as the 1st electrode (anode plate) 2 using ITO etc. from layered 
products, such as two or more organic substance by which the laminating was carried out. 
[0022] 

[0016] electron hole transportation layer 3b to which drawing 5 is the sectional view having shown an 
example of the detail of each class of the organic luminescent-material layer 3 in drawing 1 , and the 
organic luminescent-material layer 3 consists of hole injection layer 3a and an organic substance on the 
1st electrode (anode plate) 2, and TPD/Alq3 etc. — the laminating of the 3d of the electronic 
transportation layers which consist of luminous layer 3c which consists of an organic substance, and an 
organic substance is carried out one by one, and they are formed. 
[0023] 

[0017] Moreover, as shown in drawing 1 (b), on the organic luminescent-material layer 3 by which the 
laminating was carried out, laminating formation of the electronic injection layer 4 which carried out 
patterning to the configuration corresponding to a predetermined display pattern is carried out. As an 
ingredient used for an electronic injection layer 4, several angstroms to dozens of A thin films, such as 
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BaO, SrO, and CaO, an aluminum-Li alloy, etc. use what has high electron injection effectiveness. It is 
desirable to more specifically use the simple substance of the thin film which is several angstroms - 
dozens of A of the simple substance of the oxide of the alkali metal whose work function is insulating 
material about 3eV or less, and alkaline earth metal, carbide, a boride, and a chloride, or mixture, alkali 
metal, and alkaline earth metal, or an alloy with other metals. 
[0024] 

[0018] Next, on the organic luminescent-material layer 3 containing an electronic injection layer 4, 
laminating formation of the 2nd electrode (cathode) 5 is carried out. As an ingredient used for the 2nd 
electrode (cathode) 5, aluminum etc. uses what has electron injection effectiveness lower than an 
electronic injection layer 4, for example. 
[0025] 

[0019] If the organic EL device in the 1st operation gestalt of this invention is formed as mentioned 
above, and is constituted and a predetermined electrical potential difference is impressed between the 1 st 
electrode (anode plate) 2 and the 2nd electrode (cathode) 5, since an electron is efficiently injected into 
the part by which laminating formation of the electronic injection layer 4 was carried out, the organic 
luminescent-material layer 3 will emit light brightly. On the other hand, in any parts other than the part 
by which laminating formation of the electronic injection layer 4 was carried out, since an electron is 
hardly poured in, light is hardly emitted. Consequently, the organic luminescent-material layer 3 
indicates by luminescence brightly in the configuration corresponding to the patterning configuration of 
an electronic injection layer 4. 
[0026] 

[0020] In addition, at the time of nonluminescent [ whether an electronic injection layer 4 is very thin 
and ] Since it has the 2nd electrode (cathode) 5 and the metallic luster approximated mostly, or the 
configuration which an electronic injection layer 4 has It is not checked by looking as contrasted with 
the 2nd electrode (cathode) 5, but an exterior, an electronic injection layer 4, and the 2nd electrode 
(cathode) 5 are checked by looking as a mirror of one sheet through a substrate 1 , the 1 st electrode 
(anode plate) 2, and the organic luminescent-material layer 3. 
[0027] 

[0021] The electrical-potential-difference-brightness property of the organic EL device which used BaO 
for the electronic injection layer as an example, and was formed in drawing 2 is shown. In this drawing, 
it is the electrical-potential-difference-brightness property of a component in case, as for 6, 0, i.e., an 
•electronic injection layer, is not formed for the thickness of BaO, 7 is the electrical-potential-difference- 
brightness property of a component in case the thickness of BaO is 15 A, and 8 is the electrical-potential- 
difference-brightness property of a component in case the thickness of BaO is 5A. 
[0028] 

[0022] As shown in this drawing, when applied voltage is 6V, the thickness of BaO the brightness of a 
component in case 0, i.e., an electronic injection layer, is not formed 3 cd/m2 it is - brightness in case 
the thickness of BaO is 5 A to a thing 1 10 cd/m2 it is - brightness in case the thickness of BaO is 15A - 
30 cd/m2 it is - brightness in case the thickness of BaO is 40A ~ almost - 0 cd/m2 It will become near. 

[0029] 

[0023] Therefore, if about 20A or less of thickness of BaO becomes, since the brightness contrast of a 
luminescence display of the organic luminescent-material layer 3 by the existence of an electronic 
injection layer (BaO) becomes about 10 to 1 or more, it becomes sufficient thing for a display and it can 
form the organic EL device in the 1 st operation gestalt of this invention. 
[0030] 

[0024] Next, the 2nd operation gestalt of this invention is described. Drawing 3 is drawing showing the 
main structures of the organic EL device in the 2nd operation gestalt of this invention. In this drawing, 
(a) shows the outline sectional view of an organic EL device, and (b) shows an example of the electron 
flow close control layer by which laminating formation is carried out by the predetermined pattern on 
the organic luminescent-material layer of an organic EL device, the 1 st electrode (anode plate) 1 0 with 
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which ITO etc. was used for the organic EL device on the substrates 9, such as glass which has 
translucency, as shown in drawing 3 (a), and TPD/Alq3 from — laminating formation of the becoming 
organic luminescent-material layer 1 1 is carried out over the whole surface one by one. 
[0031] 

[0025] Drawing 6 is the sectional view having shown an example of the detail of the organic 
luminescent-material layer 1 1 in drawing 3 , on the 1st electrode (anode plate) 10, the laminating of the 

I Id of the electronic transportation layers which consist of hole injection layer 11a, electron hole 
transportation layer 1 lb which consists of an organic substance, luminous layer 11c which consists of an 
organic substance, and an organic substance is carried out one by one, and the organic luminescent- 
material layer 1 1 is formed. 

[0032] Moreover, on the organic luminescent-material layer 1 1 by which the laminating was carried out, 
laminating formation of the electronic injection layer 17 is carried out over the whole surface. 
[0033] 

[0026] Moreover, as shown in drawing 3 (b), on the electronic injection layer 17 by which the 
laminating was carried out, the configuration corresponding to a predetermined display pattern is carried 
out mold omission, and laminating formation of the electron flow close control layer 12 which carried 
out patterning formation is carried out. The oxide which consists of dozens of A thin films, such as 
Si02, a thing which bars impregnation of electrons, such as aluminum, an ingredient with low electron 
injection effectiveness, etc. as an ingredient used for the electron flow close control layer 12, a boride, 
and a chloride are used. 
[0034] 

[0027] Moreover, when a work function uses the ingredient which has the comparatively low value of 
about 3eV or less It is made about 40-100A thickness. The other ingredient (a work function is about 
3.6eV), for example, MgO, When using Ti02 (a work function is about 3.9eV), SiC (a work function is 
about 4.5eV), VC (a work function is about 3.9eV), NbC (a work function is about 4.1eV), etc. A 
suitable electron flow close control layer can be formed by making it about 10-100A thickness. 
[0035] 

[0028] Moreover, on the electronic injection layer 17 containing the electron flow close control layer 12, 
laminating formation of the 2nd electrode (cathode) 13 is carried out. As an ingredient used for the 2nd 
electrode (cathode) 13, the laminating of aluminum-Li and BaO/aluminum etc. uses what has high 
electron injection effectiveness, for example. 1 
[0036] 

[0029] If the organic EL device in the 2nd operation gestalt of this invention is formed as mentioned 
above, and is constituted and a predetermined electrical potential difference is impressed between the 1st 
electrode (anode plate) 10 and the 2nd electrode (cathode) 13, since an electron is hardly injected into 
the part by which the organic luminescent-material layer 1 1 was covered with the field to which 
laminating formation of the electron flow close control layer 1 2 was carried out, luminous layer 1 1 c of 
the part will hardly emit light. An electron is poured in and the part of luminous layer 1 lc by which the 
electron flow close control layer 12 is not covered with the field by which laminating formation was 
carried out on the other hand emits light brightly. Consequently, the organic luminescent-material layer 

I I indicates by luminescence brightly in the configuration corresponding to the mold omission 
patterning configuration of the electron flow close control layer 12. 

[0037] 

[0030] In addition, [ whether the electron flow close control layer 12 is very thin and ] Since it has the 
2nd electrode (cathode) 13 and the metallic luster approximated mostly, or at the time of nonluminescent 
The configuration which the electron flow close control layer 12 has is not checked by looking as 
contrasted with the 2nd electrode (cathode) 13, but an exterior, the electron flow close control layer 12, 
and the 2nd electrode (cathode) 1 3 are checked by looking as a mirror of one sheet through a substrate 9, 
the 1 st electrode (anode plate) 1 0, and the organic luminescent-material layer 1 1 . 
[0038] 

[0031] To drawing 4 , it is Si02 as an example. And the electrical-potential-difference-brightness 
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property of the organic EL device which used BaO for the electron flow close control layer, and was 
formed is shown. In this drawing, 14 is the electrical-potential-difference-brightness property of a 
component in case the thickness of an electron flow close control layer is 0, and 1 5 is the electron flow 
close control layer 12 Si02 of 10A thickness It is the electrical -potential-difference-brightness property 
of the component at the time of forming, and 16 shows the electrical-potential-difference-brightness 
property of the component at the time of forming the electron flow close control layer 12 by BaO of 40 A 
thickness, respectively, brightness as shown in this drawing, when applied voltage is 6V, in case the 
electron flow close control layer is not formed - 1 00 cd/m2 it is - a thing receiving - Si02 The 
brightness of the organic luminescent-material layer 1 1 of the component in which the electron flow 
close control layer 12 carried out laminating formation by BaO is almost set to 0. 
[0039] 

[0032] As mentioned above, it becomes the organic EL device which is not in the former that can press 
down residual luminescence of a component by impressing a reverse bias electrical potential difference 
among two poles when an electrical potential difference is not impressed among two poles in the gestalt 
of above-mentioned [ of this invention ] each operation and an organic EL device carries out residual 
luminescence, and an optical pattern is displayed in a mirror brightly [ at the time of the mirror of one 
sheet, and luminescence ] at the time of nonluminescent, as for an organic EL device. 
[0040] 

[0033] In the 2nd operation gestalt of this invention in addition, on the 1st electrode (anode plate) 10 
Hole injection layer 11a, electron hole transportation layer 1 lb which consists of an organic substance, 
luminous layer 11c which consists of an organic substance, Although the laminating of the electronic 
injection layer 17 was mostly carried out on the whole surface on the organic luminescent-material layer 
1 1 to which the laminating of the 1 Id of the electronic transportation layers which consist of an organic 
substance was carried out one by one, and the laminating of the electron flow close control layer 12 
which carried out the configuration corresponding to a predetermined display pattern mold omission on 
the electronic injection layer 17 further, and carried out patterning formation was carried out and being 
constituted The part which forms the electron flow close control layer 12 may be formed between the 
layers of the arbitration of each class by which a laminating is carried out between not only this but 
luminous layer 11c, and the 2nd electrode (cathode) 13. That is, even if it forms between luminous layer 
1 lc and 1 Id [ of electronic transportation layers ] layers, and between layers with 1 Id of electronic 
transportation layers, and an electronic injection layer 17, it is effective similarly, and you may make it 
form the display pattern to wish to have by using together further the formation part described above. 
[0041] Moreover, you may make it form the display pattern to wish to have by using together the 1st 
operation gestalt and the 2nd operation gestalt. 
[0042] 

[0034] Moreover, although it was made to distribute the injection efficiency of the electron poured in 
from the 2nd electrode (cathode) in the above operation gestalt according to a luminescence display 
pattern using the electronic injection layer or electron flow close control layer formed by the pattern 
corresponding to a luminescence display pattern As shown in the 3rd operation gestalt shown in drawin g 
7 , and the 4th operation gestalt shown in drawing 9 You may make it distribute the injection efficiency 
of the electron hole which flows into a luminous layer according to a luminescence display pattern by 
using the hole injection layer and electron hole inflow control layer which were formed by the pattern 
corresponding to a luminescence display pattern instead of using the patternized electronic injection 
layer or electron flow close control layer. 
[0043] 

[0035] Drawjng_7 is drawing showing the main structures of the organic EL device in the 3rd operation 
gestalt of this invention. In this drawing, (a) shows the outline sectional view of an organic EL device, 
and (b) shows an example of the hole injection layer 18 by which laminating formation is carried out by 
the predetermined pattern on the 1 st electrode (anode plate) of an organic EL device. An organic EL 
device forms the hole injection layer 18 formed by the pattern corresponding to a luminescence display 
pattern on the 1st electrode (anode plate) 2, as shown in this drawing. Furthermore, the organic layer 19 
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constituted by having 3d of electronic transportation layers which consist of electron hole transportation 
layer 3b which consists of an organic substance previously described on the 1st electrode (anode plate) 2 
containing the patternized hole injection layer 18, luminous layer 3c which consists of an organic 
substance, and an organic substance, One by one, over the whole surface, the laminating of an electronic 
injection layer 20 and the 2nd electrode (cathode) 21 is carried out, and they are formed. In addition, the 
ingredient used for an electronic injection layer 20 and the 2nd electrode (cathode) 21 is the same as that 
of an electronic injection layer 4 and the 2nd electrode (cathode) 13 respectively. 
[0044] 

[0036] Therefore, when the injection efficiency of an electron hole increases in the field of luminous 
layer 3c in the organic layer 19 corresponding to the field in which the hole injection layer 18 was 
formed, it is indicated by luminescence by the pattern to wish to have. 

[0045] In addition, as for a hole injection layer 18, high ingredients of hole-injection effectiveness, such 

as several angstroms - dozens of A thin films, such as Pt and CuO, are used. 

[0046] 

[0037] The electrical-potential-difference-brightness property of the organic EL device which used CuO 
for drawing 8 as a hole injection layer as an example, and was formed in it is shown. In this drawing, it 
is the electrical-potential-difference-brightness property of a component in case, as for 22, 0, i.e., a hole 
injection layer, is not formed for the thickness of CuO, and 23 is the electrical -potential-difference- 
brightness property of a component in case the thickness of CuO is 5A. 
[0047] 

[0038] the brightness of a component as shown in this drawing, when applied voltage is 6V, in case 0, 
i.e., a hole injection layer, is not formed for the thickness of CuO — 13 cd/m2 it is — the brightness of a 
component in case the thickness of CuO is 5 A to a thing - 1 10 cd/m2 Since it becomes and the 
brightness contrast by the existence of CuO becomes about 8 to 1 or more, it becomes sufficient thing 
for a display. 
[0048] 

[0039] In addition, [ whether a hole injection layer 18 is very thin and ] Since it has the 2nd electrode 
(cathode) 21 and the metallic luster approximated mostly, or at the time of nonluminescent The pattern 
configuration which a hole injection layer 18 has is not checked by looking as contrasted with the 2nd 
electrode (cathode) 21, but an exterior, a hole injection layer 18, and the 2nd electrode (cathode) 21 are 
checked by looking as a mirror of one sheet through a substrate 1, the 1st electrode (anode plate) 2, an 
organic layer 19, and an electronic injection layer 20. 
[0049] 

[0040] Moreover, drawing 9 is drawing showing the main structures of the organic EL device in the 4th 
operation gestalt of this invention. In this drawing, (a) shows the outline sectional view of an organic EL 
device, and (b) shows an example of the hole injection layer 18 by which laminating formation is carried 
out by the predetermined pattern on the 1 st electrode (anode plate) of an organic EL device. As an 
organic EL device is shown in this drawing, the electron hole inflow control layer 24 formed by the 
pattern corresponding to a luminescence display pattern It forms on the hole injection layer 27 by which 
whole surface laminating formation was mostly carried out on the 1st electrode (anode plate) 2. 
Furthermore, on the 1st electrode (anode plate) 2 containing the patternized electron hole inflow control 
layer 24 One by one, over the whole surface, the laminating of the organic layer 19 constituted by 
having 3d of electronic transportation layers which consist of electron hole transportation layer 3b which 
consists of an organic substance described previously, luminous layer 3c which consists of an organic 
substance, and an organic substance, and an electronic injection layer 20 and the 2nd electrode (cathode) 
2 1 is carried out, and they are formed. 
[0050] 

[0041] In addition, ingredients with high hole-injection effectiveness, such as several angstroms - 
dozens of A thin films, such as Pt and CuO, are used by the hole injection layer 27 like the hole injection 
layer 1 8 described previously. 

[0051] moreover, the electron hole inflow control layer 24 — Si02 etc. — what bars impregnation of 
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electron holes, such as a several angstroms - dozens of A thin film, and Li, BaO, CaO, SrO, and an 

ingredient with low electron hole inflow effectiveness are used. 

[0052] 

[0042] The electrical-potential-difference-brightness property of the organic EL device which used SrO 
for drawing 10 as an electron hole inflow control layer as an example, and was formed in it is shown. In 
this drawing, it is the electrical-potential-difference-brightness property of a component in case, as for 
25, 0, i.e., an electron hole inflow control layer, is not formed for the thickness of SrO, and 26 is the 
electrical-potential-difference-brightness property of a component in case the thickness of SrO is 20A. 
[0053] 

[0043] As shown in this drawing, when applied voltage is 6V, the thickness of SrO the brightness of a 
component in case 0, i.e., an electron hole inflow control layer, is not formed 1 10 cd/m2 it is — the 
brightness of a component in case the thickness of SrO is 20A to a thing — 1 cd/m2 Since it becomes a 
far small value and the brightness contrast by the existence of CuO will become bigger than 100 to 1, it 
becomes sufficient thing for a display. 
[0054] 

[0044] By the above, by drawing 9 by carrying out laminating formation of the electron hole inflow 
control layer 24 formed by the pattern corresponding to a luminescence display pattern further on the 
hole injection layer 27 formed on the 1st electrode (anode plate) 2 In the field of luminous layer 3c in an 
organic layer 19 corresponding to the field in which the electron hole inflow control layer 24 was 
formed, when the injection efficiency of an electron hole falls, as a result, a luminescence indication of 
the field of luminous layer 3c of an organic layer 19 corresponding to the field in which the electron 
hole inflow control layer 24 is not formed is emphasized and given. 
[0055] 

[0045] Moreover, [ whether the electron hole inflow control layer 24 is very thin and ] Since it has the 
2nd electrode (cathode) 2 1 and the metallic luster approximated mostly, or at the time of nonluminescent 
The pattern configuration which the electron hole inflow control layer 24 has is not checked by looking 
as contrasted with the 2nd electrode (cathode) 21, but an exterior, the electron hole inflow control layer 
24, and the 2nd electrode (cathode) 21 are checked by looking as a mirror of one sheet through a 
substrate 1, the 1st electrode (anode plate) 2, an organic layer 19, and an electronic injection layer 20. 
[0056] 

[0046] In addition, in drawing 9 , although the electron hole inflow control layer 24 was formed between 

the layers of a hole injection layer 27 and electron hole transportation layer 3b, you may form between 

the layers of the arbitration of each class by which a laminating is carried out between not only this but 

luminous layer 3c, and the 1st electrode (anode plate) 2. That is, even if it forms between the layers of 

luminous layer 3c and electron hole transportation layer 3b, and between the layers of a hole injection 

layer and the 1st electrode (anode plate 2), it is effective similarly, and you may make it form the display 

pattern to wish to have by using together further the formation part described above. 

[0057] 

[0047] 

[0058] 

[Effect of the Invention] Since this invention was constituted as mentioned above, since laminating 
formation was carried out between a luminous layer and cathode, according to invention according to 
claim 1, the electronic injection layer which has a pattern corresponding to the predetermined field to 
which a component emits light At the time of luminescence of a component, the injection efficiency of 
the electron to a luminous layer is distributed from cathode corresponding to a predetermined field. 
Corresponding to the pattern which an electronic injection layer has, it can indicate by luminescence, 
and can check by looking, and a cathode side is uniformly checked by looking through a luminous layer, 
an electronic injection layer, etc. which consist of a substrate, an anode plate, and an organic substance, 
without checking by looking the pattern which an electronic injection layer has at the time of 
nonluminescent [ of a component ]. Therefore, a required configuration is displayed at the time of 
luminescence, and display grace will become high. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/5/2006 



JP,1 0-05048 1,A [DETAILED DESCRIPTION] 



Page 9 of 9 



' [0059] 

[0048] Since laminating formation was carried out between a luminous layer and cathode according to 
invention according to claim 2, the electron flow close control layer which has a predetermined pattern 
moreover, at the time of luminescence of a component It is distributed so that the injection efficiency of 
the electron from cathode to a luminous layer may fall in the field corresponding to the predetermined 
pattern which an electron flow close control layer has. Luminescence of the field corresponding to a 
predetermined pattern is controlled, can check a pattern by looking, and it sets at the time of 
nonluminescent [ of a component ]. A cathode side is uniformly checked by looking through a luminous 
layer, an electron flow close control layer, etc. which consist of a substrate, an anode plate, and an 
organic substance, without checking by looking the pattern which an electron flow close control layer 
has. Therefore, a required configuration is displayed at the time of luminescence, and display grace will 
become high. 
[0060] 

[0049] Since laminating formation was carried out between the luminous layer and the anode plate 
according to invention according to claim 3, the hole injection layer which has a pattern corresponding 
to the predetermined field to which a component emits light moreover, at the time of luminescence of a 
component It can be distributed corresponding to a predetermined field, can indicate the injection 
efficiency of the electron hole from an anode plate to a luminous layer by luminescence corresponding 
to the pattern which a hole injection layer has, can check by looking, and it sets at the time of 
nonluminescent [ of a component ]. Without checking by looking the pattern which a hole injection 
layer has, through a substrate, an anode plate, a hole injection layer, the luminous layer that consists of 
an organic substance, a cathode side is checked by looking uniformly and becomes what has high 
display grace. 
[0061] 

[0050] Since laminating formation was carried out between the luminous layer and the anode plate 
according to invention according to claim 4, the electron hole inflow control layer which has a 
predetermined pattern moreover, at the time of luminescence of a component It is distributed so that the 
injection efficiency of the electron hole from an anode plate to a luminous layer may fall in the field 
corresponding to the predetermined pattern which an electron hole inflow control layer has. 
Luminescence of the field corresponding to a predetermined pattern is controlled, can check a pattern by 
looking, and it sets at the time of nonluminescent [ of a component ]. Without checking by looking the 
pattern which an electron hole inflow control layer has, through a substrate, an anode plate, an electron 
hole inflow control layer, the luminous layer that consists of an organic substance, a cathode side is 
checked by looking uniformly and becomes what has high display grace. 

[Translation done.] 
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TPO (600A)/A1q3 (550A)/BaO (XAJ/Al (1000A). 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 11] 
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cDvmco~-Mz^LK\sim®x'hK) . im$t%M®mi 

1(4. Slli (AS) 1 0±K. ItlL&AJIl 1 a, 
*»IMt*»fe ! Sr4jE3liiaUIl 1 b, 4 

$mm lie, 4>^r 4 n^tays 1 1 d**m 

»:«®$ixTJBfi£$ix4. 

[0032]^^. fWIS <TJt*«»36WR« 1 1 ±t= 
(4. m^iMAll 7*^MCfc5t-pTW«ffM$^TV^ 

4. 

[0033] 

[0 0 26] iJt„ 113 (b) ;:^t J: e t, WJi^n 

tiz&nt LTf4. s i Oitct'cvm+xyy'z.hv- 

AiOjfH^. A 1 &£'(7)®?c9i£A£i!fJMf 4 tW, S 
A2»<7XK v if *» 4> ^ 4 ffiH , * ^ -ffcWB . 

[0034] 

[ 0 0 2 7 ] 4*^^*^ 3 e VfelTOifcKWKg 
V^fflSrWr4^2rfflV^4^4. 4 0~1 0 0^^ 
Xhn-A^goMJftL. -5-ixJ^hOW4. <FiJ;tl4'M 
gO (tt^Rlia^3. 6eV) , TiOj (ftWSK 
*i|<j3 . 9 e V ) . S i C (ttVRBR* t »4 . 5 e 
V) . VC (tt*MIS*^3. 9eV) . NbC (tt* 
Mifc*^4 . 1 eV) ^t'$rffl^4^-&{4, 10 — 10 

o^-y^ hv-j^nmcommz-tzz. tnzx osii 
m^«SAjrp$ija ^^-r 4 i t 4 . 

[0035] 

[ 0 0 2 8 ] *^Stt7JPM« 1 2 Sr-a-tftt-^&A 

ii 7±ti4, ^2«® (Pi®) i 3tm.mm$LZtt 
4. ^2m® (its) 1 3izm^bti&mmbLxi3.. 

MtlfA 1-Li. BaO/A 1 «0»Ji$r£. «^A 
^^7)iSV•>t^02:fflV^4. 



• 



[00 363 

[0029) *XH^2a93BB!Bfc:£tt*ffiftEL 

m ) i o t m 2 mm < rks > is ia£Br£«>>ttE £ epip 
■fbt. ^mmtmm mi ^fgriAjWJJi i 2 a* 

h'i£A£ft#V^:>T\ *<7>«#£>$fi3teJB 1 1 cimtA, 
t«Lii>. — I^SAWJiil 2 

ivKimmzmhixx^^t/tmi i 

A § fit BJ I, < h . i OSSJR . W*i?Bfc**f4 

inn tt^sEAffiBBUB i 2omk*>^-~>ym 
mzttm-hTrnxwh < %mt*-t& . 

[0037] 

10030)^, H^aEAJTOflUB l 214. 

a\ *3tn m2ns mm) i s tmrjS.i&Lte&m 

tj^-tmmi. m 2mm mm) 1 3k*tJti/c«B 
sn-r, ws_t. m^mxvmmi 2&jzxsm2mm 
mm) i sti. *«9. ssitts (ns) i o s *ts 
mmmm 1 1 srtf-u i monk ucaBSit* . 

[00 38] 

[00 3 1 ] I4i:> — tWfc USi0 2 fcil^BaO 

ffi-WKHfttSr^"*. NIBIfcttVY?, 1 4 tim^SEAJll 
»|JBtf>«3 36*0 cnzfee&fr cr>mS.-m^M'&X'h *) s 

1 5 teWf aAMJ«MI 1 2 & 1 0^-^'^.ho-AcoM 
JIOS i0 2 T^j£U^»^^«^W«E-flUSWe"C 
£>D. 1 6 te^sSAWJJI 12Sr40^y^ho- 

6 Vtf>*£te. ^g£AWJig*^$ixTv>=3r^%& 
tO^JKJi. 10 0c d/m* T&ScoHrttU S i 0 2 

^Ba oTm^tiriAvmm i 2 tfftjB&A Lfc*^ <o* 
tn^btewp® 1 1 tA,t'ob%:&. 

[00 39) 

[0032] J2Lh<0 J: o lz. #«HJi<a±ffi*gaiW>»Sl 

£ EniD-r ■& i 1 1 J: 0 m^om^mytz w s •& -r k a* 

izii. mzty& < ytn$-ytfm.m%ixh k v^ftsfelc 
[0040] 

[0033]^, ^wnaii 2 vymmm iza^x 

14. )Rltt& (»«) 1 0±lc, IETL&AJI1 la.l 
afiartt^jar^jETLtdiSUI 1 lb. «WIMrft>6&*% 

jWi 1 c s imwK»t>&&vm3&mi 1 d**j«<x 
wi $ ixttmztytmm 1 1 ±t=vFa&A* 1 7 

m.7f^ - yiznv&t hWfc*mk%\;X>*.9--v7 
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3fcll 1 cfc£2lB& (Ptffi) 1 3<^Bfc:«Ui$*i6# 

1 1 c k vpfs&Ji ndi ojbeh^ m=rwm 1 1 
d t n=?&Am nt nmmzte \, n b&l lx t Rat 

LXi>&^. 

1 0 0 4 1 1 *& % m 1 cr>mmmtm2<r>mmm.^ 

Z>£ot,zLXi>&\,\ 

[0042] 

xum^ssAJwaJBSfflv^T. m2mm mm) &t>& 

mz-t&zoiz LKtf. m 7 iz^-tm, s nmmm. m 
9 iz^-tm 4 (nmwmiz^-t x 0 iz, ^ - 

m^-aA^Xii^SEAWJ^Srfflv^S^Ot:, 
\° ^ - y iz M JiE L ^ t ^ - y X&ffc $ ixJt IE?L?iA 

~t h IETL^?±A^^ * Wtm.^ t ^ - > JE t T $ 

[0043] 

T » ( a ) (4. WISE Lfil^lMfiSEIar^U 

(b) a. tiELff^iii (mm) ±izmfeco 

j*?-yX'ffl§ Bf&Zixh ITLviAJl 1 8<?)-0iJ$*l. 
jti>^-C"J)&. WtSEL^ti. isill^-ridt;, H 

AS18^^imffi (HMk) 2±fc?gfiS;L. $^>t, ^ 
* - >-ftS ix/iiETLa AS 1 8 & *trfB 1 «fi ( HS ) 

2±tc. wzw^ttw^m^httttwmm 3 b . 

mM3 d . Sr«x.T»jRSix4*Wi 1 9 t „ I^JiA 
®20. ^2«^ (RkS) 2 1ki> i imtikMlzbt^X 

mmztixi&iSLZtii> . sarfc. m^v±Aii2o, «2« 
Ji4. w.2mm mm) 1 3tra«T*t. 

[ 0044 ] 

[0036] L£#-5T. IE7L?±Aii 1 Stfm&Ztltz 

TiEfLoaA^*^*^ i k (Ci 0 > ftS-f*^*- 

[0045] =5r*3. IE?LaA« 1 8i4. Pt, CuOf 

k' , iETL^ AMmcom v v»S*<ffl v ^fe ix h . 
[004 6] 



[ 0 0 3 7 3 MS fc. -Mb IX CuO &IETL&AJI k 

n*t. IrII!(C:B^T . 2 2J4. CuOWMJSj^O. ED*> 
jHL& AJfrtW. 3 fiTV **£<03R7*>*E - SKK 

[0047] 

[ o o 3 s 3 Rna$»£kd»* «t a t. epjnmi±a*6 v£> 

CuOWlWO, EP*>iE?La>Jl3WB«$ii 

T l» V *%&<^fjs^tf)Jf Jg(4 . 1 3 c d /m 2 TfohP) 
(C*t L . C u OOJBffA* 5 jj- > h O- A<0*&<?5* 
^tfXWJKli. 110cd/m* k&9. CuO^tlt 
J: 4 £f & 3 > 1- 5 * b 0* «K S W 1 JiLt t * ■§> w . s 

[004S3 

[ 0 0 3 9 J Sr*i . jETL&AH 1 814. #*fcWV**», 
Xli. ff5 2®l (MA) 2 1 fc«l33S{RL*:&*3l£8*fc 

?-ywm±, m 2mm (mm) 21 twjtfcae* 
n-r. *MR_h. sEfL&A«i sjoj;yjs2mfii (km) 

2 1*4. S«l s SfSHWi (HHE) 2. 3fl£JRl 9. m 
[004 93 

too4 03 H914. *%gjafM a£tt$JB£ 

fett&IHSELjR^^flSSSSr^^BI-C**. HER* 

i5^t « (a) (4. ITttELgRTORKfflllBlfr^L. 
( b ) {4. q|»SE Lfg7-OfS imS (US) i(» 
/\'*->T1t)l^j££ix&:E3l&AJil 8*3— WSriSL 
jfcfc<0T*4. tiELSfii RHtr^rridK* ft 

*9 - > (Cft J£ L fc> * * - y X'W&L £ iXTt 
AW$>JS2 4Sr. ft UBS (HA) 2±fcUiBT^:lfflWI 

WfcS *t/£jE?LS5AJIPlMJi 2 4 **tfJP 1 Hfi ( Htt ) 
2 ± fc . ft(ca^fe*««B«3&» ^»=3r-g» jEJUKBSSJi 3 b . 

*wwt*»4» ! ar*«3eii3 c . •gmmfrhtchmrf-m 

S13d, «J*S:h.43rttWi 19k. m^?±A 

JB2 0. 821E& (MA) 2 lfcjMG&^iBfcibfc^T 

[00 503 

[ 0 0 4 1 3 =SnB. ZE7LSEAJS2 7{is jfcfc2"«:jEJL 
&AJB 1 SfcRKfc:, Pt. Cu O^colS^y^Xhn 

[ 0 0 5 1 3 *sfc, IfLoSAWJii 2 4(4, SiO z f 

Li. BaO. CaO. S r O^k'iE7L<0?±AS:*6(f 4 
t ey* . jETLSSAS&^iSV **m#ffl ^ hti S . 
[00 523 

[00423 HI 0£. — tWfcLTSrO£jE?LStAffll 
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|5HaC±5^T. 2 514. sro&mmtf 

<r>m&-n&)m.x'h*) . 2614. sr o<r>mm i 2o 

n-&0>i%'&<?)m : ¥-<7)W±.-m&%i&X'h 

!>. 

[00533 

[00433 I^H36»6*>A»4J:'3te. EPiD^E#6 V<7) 
SrO^lI^'O, W*>iETLS£AWJ^**m 
SfXTV^V^*&<0*^«Kt4, 1 10cd/m' T 
& & <73&::*f L . SrOCO/IJ?* J 2 0^-y^ho— ACT) 
m^m^mmt. lcd/m" 4 9U4&*H::/|nS 
&ffik=5:9 . c u o^**tt J: *«SK=i y h htf l 
0 0^1 h±%%hcr>tt£h<r)X\ m.^z.%jrt%l> 

<F>t*j:h. 
[00543 

[00443 J3LL£J: 0 . I39TJ4. fBfcS^^-^ 
tmL^^N*^-yT®fi£$^IE7L^AWJ® 2 4 
Srs (MS) 2±t:©JS&ilfcjE?L&AJB2 7 

±tc$^ k: wajBja-r & c t <t o . rni^xmm 2 
3 c<o««tctev^T. jEn.o?±A^** 5 «T-rs i t c 

iO. -t<0*g*. jE7LStAfPMJB24A < »*$fL , rv^ 
V^««fc:»iM- S , ^TttUI 1 9(0^3feS 3 c 

[00553 

[004 53 **:. I?LgriAWJfiJ«24{4. ^Wt^KV% 

*\ xt*. m2mm mm) 21 k«s3s«ufc*M3tt 
iRSr^-ri.^t". im^mzte. i5lsba>pwjb 2 4 *< 

l-tS^N*^— VJ^Kli, l^2mS (HA). 2 1 k^Jtt 
T ix-f . mih . IE7L8EAJWJS 2 4 *3 i i/«E 2 
(PSffi) 2 li±. K«l . ftlttffi (AS) 2. * 

nil 1 9 . m^&xm 20Ht, i ttott t UT^ts 

[00563 

[00463 ^rt3. H9Tti. lE1\31iZMmm 2 4% . 
jETL^EAI 2 7k jE?Li&}MJi 3 b k c^Jl^tc fci ^TJI^fi£ 

2 co^fc^ $ |> =S-JIc7)ff SO Jl^tc is ^XBf&LX 
i>&\ BP*>. ^13ckI?Lf»151il3bk«0«ll 

^. jETi&xmtminffi (mm2) tommz&^x 

BS,a5{iS:efffl-rs^kt=J;oT. ^s-r^^^'^-v 

[0057) 
[00473 
[00 583 

izttsfc-t&^f-yz^-t&^&xmz . z&mttk 
mv>fflizj3^xmm&&.LtzcDx\ mTco^mzit, 



(7) 



ftBH 1 1 0 - 5 0 4 S 1 



?m^mtxmz-?&zttfxz . wf-etitstmizts 
^xu. m=r-&xm^i- 4 >tfmz ztiizt 
mm. mm. mwm®frh*&?tft®. m^&A 

[0059] 

[0048] *3t, n^2Ctt0fti&lcJ:i'Uf . J3r5fc 

t *$ v > t « , hfpseaiwm * a^-r 4^?- yaqaes 
nzzttcK. mm. mm. ^wmm^^hwtm. 

[0060] 

[00 4 9] 8*&JS38Btt<^93CJ:ti«r. 

4 w^<Jo m^mje-t a / v - y £ ^rr 4 ie?l 

T\ SW^tlJ, lt®*^ftJ1^0iE?LO?±A 
^ £ Br^cofSM £MJE L T #25 L % jEfL&AJl#3Pf 

4^?- y tc^je l t seat** $ itx mm-t hzt &x- 
mi-coitmtmzte^xte. iE?L&AJiwf4;\* 
9-y mm zi\&zt%<. mm. mm. ietl&a 
m. Gwmifrti>%z>8zm%k**fti,x . iwhb**- 

[0061] 

[0050] £tz. 11*314 IBSS*>«53C «fc*uf . m« - 
ff|(zfeVYCfl[j|#jKLfc0)?s JR^OSBWlcliU mm 

t . m^o^ - y c*r&-r 4 m.t&cr>mt&w\ 

t- jo v ^x \±. jEfLS&jmm wim'* 9 - ytfmizz 
nhz t%<. mm. mm. itlseajwjji, 

[BliiiW«* ! SrK H -B) 

[HI ] *»%0*lOSI«5JB«t*S»t**«EL*^ 
<0±KflB8 Sr5jVf HT& 4 . 

[02 ] *^BJ!omi OHifc®SK*3ft&3riSEL3^F- 
<7)SJE -SW 4 . 

[123 3 *HW)»2<?35at©SlK:*J»t**«EL*?- 



[H4 ] *f6^»2<0lOiagJBfc:tJ»t4^r»EL* : f- 

[ h 5 ] *«Bfl<oss i crmtmmizistf&GmE l*^ 

[ESI 6 3 *»fl«*2«Jiai0B»£*$W4*»E LS^ 
® Ht'J> 4 . 

[ 121 7 3 *^<7)H 3 OHJUK®l-t5tt4WlSE 

numffim&TF-tmx'fo 4 . 

(?)W±-wm®&o-mx'h 4 . 

[ h 9 1 *^0j(o^4 cvrntmrnizm- hw^E lr^ 

[Hi 0 3 oHtft»J»t-*J (tS^E 

^0«ff-«|iJK#tt«— {Fft'fc 4 . 
[HI 1 3 ^*(7)^rllELS : F-Olf5t2r^:-rHT-3 f )4„ 

1 Xfi 

2 miw& (mm) 

3 ^ws&tmm 

3 a • • • • iETLiiAS 
3 b • • • • jETU&aUl 

3 c • • • • wtm 

3 d • ■ • • 

4 m^iAJl 

5 m2n,m (mm) 

6 S^aA®* s ^$ixTV^^rV^ii^(?)^ 

9 

i o - • • • ^ii:s (mm) 

n 

1 1 a • • • jEHitxm 
lib- • • lEimmm 
lie- • • %dtm 
iid- • • m^ifijta 

1 2 - • • • mTti&Awmm 

1 3 • • • • m2w.m (mm) 

14 - ■ • • mF?-%oMwm<7>m ztfonm-grom 1 ?-*) 

15... . m?ffiJJW\J3* l o^-y^xbo-Aco 

fitflUOS i 0 2 TJBfiSi Ltlt*&<7)m?<7iW.E.-M&W&. 
1 6 • • • ■ m : ?s5AfP$'JfflSr4 O^y^Xbo-A^ 

17 • • • • m-T-fiA® 



(S) 



rnm^ io-504si 



1 8 

1 9 
20 

2 1 
2 2 

-mm 

2 3 



H4 



gs2«s mm) 



2 4 • • • • jEfiMMmn 

25 - ■ ■ ■ jE?LaWJWiJiOJi3#0O*&tf>*^*> 



26 - ■ • •IE7L55!EAWJJiSr2 0^>'^bD-^(7) 
2 7 • • • • ITL&AJf 



[mi ] 



[02] 



cbi 



4 4 





TPD(600A)/Alq3 (550A)/BaO(XA)/Al (1000A). 




■Sffi (V) 



[03] 



1 1 



1 



13 



1 2. 12- .12 




'7 



[05] 




[06] 



cb) 




w ;/;////;/ / 



1 

10 




1 1 



\ 
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[04] [07] 




CuO(XA)/TPD |6O0A)/Alq3 (550AJ/A1 (1000A) 




(10) 



«pRJ¥ 1 0 - 5 0 4 S 1 



[HI 0] 



[011] 



SrO(XA)/TPD(600A)/Ald3 (550A)/A1~Li (1OO0A) 

T 1 r 




mm (V) 




10 2. 




IE*] 

mtUB] ¥^9^4^24 0 
I#iHijEl3- 

[ffilEl*]^] 
[000 1] 

[0002] 

3fS#*jrf43ft^* ; Fi: tt, Witfs Hi ltw^-Ti 

it£ jjrfSf* 0 . ( a ) 14 , WISE L*^flWK85 
ffi&B t . ( b ) {± . *«E <0»*LhfcJ5f J6 
^^-yTJBjic §;ft*»ffi ( I TO) tf>— 0iJ£r^L*: 

[0003] tiE LSlFFtt. H ( a ) fcijcf i 0 fc. 

i(lTO) 10 2S-EI11 ( b ) t:^f i a ^a'^- 



Gfeffi 1 0 4 SrJft&flUI Ulf (ITO) 10 2 t Rk 
1 0 4 IHfcWJfc«0*BEfcBJiirf-4 ^fcCi^ *»f6# 

tmji i o 3 u w«**WfUH 1 o 3 

^ ^fi(ITO) 1 0 2iPi1ll 0 4(iJ:-oT»EJ*8 
*i*l95^fcJiH«a[*aU» HW(ITO) 1 0 2lzMfc 

[0004] 

[5MB*»«HfctJ:di:-r*lia] i:-^*^ HffifcSiSi 
%\Mmi>m&ZtiX Ltd. 383lfittaHR^)iia 

[0006] *miii±M<offlm&i l zmfr%zixtei>co 



(11) 



f HPF 10-504S1 



[0007] 

as t zmt s mmRwrnmrnzw^^^fz biz* 
x , m^mmzttm-th^f-yzm lxwbb&z 

tOO OS] il*5S2SEtt<0»B^i % JiftSfc^T 

z t izx *) s 

[0009] f«^3fE«4<WJti. ajtttSr^iai 
ix*jEfLaXJl b ZMt . Pf 

yct&^m^is? hntu^^-tyxm^z&x^x . jeii 

SAW*. BWW.Vf£3iyi<0lBK:*J^T, BfJt*>««K: 

<7)na t *iv ->T „ m&w * $ - y «r a ietlse ajwjji 

[00 11] 

\,z&^xnmwf&Lt:<?>x\ fKrf^mntmtzit. 
^ftm^com^w&AMmzpJi^ffiMizttmLXtt 

[00 1 2] ±fc. BWt392IB(IW)S6^teJ:*Llf, J5i36 

mMw-yizttj&-rhffl&i l zt$\,ix<BiTi- <& x o 



tz#ia l , -y\znmhmmmtt>m%A 
j*?-ytfm&-r&zt&x'%. m?<vim?m 
i,zte^x\&. m^^ksmm^-thJ^- y-wms, $ 

I o o 1 3 3 8t*^3ie««fft^t;j:fLor» «^ 

t ^ - y tztfjs L X mW?n § C i: ifiX' 

[0014] ft*^4gfia<7)»^fc:J:<itf, FJr^ 

p B nc^ i ^x mmB&Ltecox\ xw&mwi* mm 
iz-frit l . m% <?» - y^nmth^m^^mm 

Mis V vc Ji . IE7LSAJ)Ii3iije* s *-r V - ^ *«fflBS 
[0015] 

[ ¥twv>mm<vBm ] *»w>»ititwiite"o v ^-c jut 

(b) a. *-«e Lm^<oGm%>%Amm±izf%few<* 
?-yx'mmBtftzti&n?&Amco—Mz:^vfci>cD 
x-hh. GMEhmTiz. eii (a) iZTjK-tzoiz, m 

3ttt ^-T & 5 WW®. 1 . ^Ixli'ITO^ 
*ftfflvvfe*l«i (Wfi) 2k. ^®*W$nfc 

^ . m<k±m iz htc -o x nmm®, %i\h. 

[ o o 1 6 ] m 5\i. hi izaif ^mmtnmm 3<r> 

ms\t. mimm mm) 2±t. jE?L?iA®3a s * 

tMMI*»fe**jEFlJ(ftaUB3b. TP D/ A lq 3 ^' 
W^feffi^ 6 =5: S %3K« 3 c . IffiMmtP htchm^ 

mm3 d mmmmzixxB&zti& . 
[0017] tti. mi (b> M^-r<fc-5M, as$n 
fc*«»**mJi 3 ±iziz. mmco&Tfr -yizwm 

&mzJ*f --y? L Jtm^tA® 4 Sr WJfffMS 
ixS. «^i±AS4tCfflV^ilS««i: LT(i. Ba 

SrO, C a0^i:'(!Di^y^bD-AA^|!+ 
^■y^'X h u-J±0MWi. A 1 - L i k\ %=f- 

^3ev jaT^iaiMirr* r u ajs , u 



3±(C*i* &2«S (GUI) 5#«JlJBj£Sii4. 312 
&k\ lfaAa^li : aAl4 iDfiv^w^jflo 
[0019] *»BH<0SI 1 <o|QBBSSfc:*j»t**r«E L 

fc. *«»3i6tm«3i±. «?'S^ji4]bqRji»tt$n 

[ 0 0 2 0 ] fciJ. #fBtB$fc:li. flm*AJB4li. # 

jRC«vvb\ &21E& (KS) 5tlllML 

ii, S2tts (mm) 5k»jtur«BSitr. *h»t 
i . miwm mm) 2. *»»3te*mflB 3 sr^ u 1 

[ 0 0 2 1 ] EI2 fc, -#Uk LTB aO&m^&AJH;: 

a Ail 3 ft T V vfirv **£tf)SPFtf>*E - SSJglttt 
iI^^omEE-®m^iT-S>0. 8Ji. BaOcOl 

[0022] mmfrhiofrh 1 a mmstfevn 

*}U B a OOJf JS# 5*>?X)- ■a—JU<TM&<?m@L 
ti, 1 1 0 c d/m2 BaOC0jiff*»*l 
^ h n-A^-&c7)*lJg(4 v 3 0c d/m 2 T'#> 0 
B aOC9jtU5#*4 O^yy?. hu—M,CT)^(r>nm±. 

[00 23] Litf-yXl B aOOJgJ^fci* 2 0:* 
^^hn-AJiATSr^if. ^?&AJI (BaO) (0* 

h {4 , im 1 0 *T 1 ULb k =2r {, CDT\ a^fcftii-fr t <0 

[ 0 0 2 4 ] ifcfc:. *36W«D«2<OSaftJB«t:ol^Ta 
H3{±. *»Bj^)jg2«?5SaftJBJBt:i3Jt4^r«E 

( a ) ii, *HE L*^58WHKIiHS:5SU ( b ) 
*®E Lff £0f iMfflf ±CF^W^ - y 
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fc*. W«EL3&?U\ 133 (a) (c^-Tctat^ 93K 

4±£^&#7X&k'C9g*jK9±{C, I TO^f 

£fflVtfifSl«ffi (US) 10k, «£tf, TPD/A 

1 q 3 H%i«WBiemii i#\ jr*^iBtc*>te 

[0 02 5] H6fi. H3fc*i»t**««**fflJll 1 
«BWW>-«&* LfcKflBHT* 0 „ ^BBfitf^JB 1 
Hi. fl(l«S (mm) 1 0_Lfc. jE?U£A/B1 1 a % 

fe**iE?LtKli*l 1 b, *WMt*&ftft 
fBMl 1 c. ^ftWj&^^rS^iSiilll 1 1 dim 

f4JS 1 l±t«, IB^itAJBl 7*«^;iBlCi>fc-jT«Ji 
[0026] 13 (b) ^^-Tiot, SWSn 

mi 2inmmBf$.ztih. vf-n&smmi 

ixhttfAb LTJi. S i 0 2 ir^+^y^Vo- 
Aco^M^>. A 1 ^k'co«^iiASr46(f £ t<?>^. « 
^SASWs^fiv 4m$r k' *» ^ S iS-fbW . * ^-HSBl , 

[oo27]*fc. ttvnfcms e vja,T<ojttm« 
go (ttvraacvwa . 6ev> % tio 2 (wmm. 

*fl»3 . 9eV), S i C (ttVRSGtftiM . 5 e 
V) v VC (tt^B«3W»3. 9eV) . NbC (ft* 
008^4. 1 eV) «riftfflV^***l4. 10—10 
0 * yfx h D-.M!8»|jU0:t4 i k fc «t 0 fiWSr 

[ o o 2 8 ] ^a^JHM^ 1 2 ^^-om^aA 

JB1 7±tctt, Sg2«ffi (RHi) 1 3^TieffM§ix 
■6. (MA) 1 3tzm^t>tl&tt®tLXli. 

mtiSA 1-L1. B aO/A 1 cOWlfrk'. *^«EA 

[0029] *J6WO»205IIBgJISlCtJtt**lBE L 
»=FtilSUi^>J:dt»jjc$ixT»J«Sit, ^im@ (R| 
S) 1 0k^2«® (PS®) 1 3Hfc:WSg<0«E*9liP 
■T-Sk. Hi. VP8EAJWBIJB12# 

k*aA$^v^Ts *<oap*o5BKJI 1 l c^{2k^ 
4f«*L*v^. m-?BftAJTJ$'J/l 1 2tfW§B$LZ 
tiKffi&lzmbtiX^tc^&RM 1 1 cogp^-ii. €^ 
*^±A$ixTBJi.<%3t-fl>. irae*, *^^»*4 
Illli m^stAJrni'ja 1 2coS^;^>'n°^-->'^ 

[ 0 0 3 0 ] Srfc, mT&^MMm 1211 ^ffifcPSV^ 

*\ ^^{4. ig2««E (Pi©) i 3 bimm&Lti&m 
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(KM) 1 3»4, ««9, sums (MS) io. 
1 1 u i L-c«ssfL* . 

[00 3 1 ] I4IC. — {Fiji: tTS i 0 2 aO 

z m.Tffi.xvmm tzm^x mj&z tuznm e l#? <om 

E-SKHHSS:*-*-. RH£&vvt, 1 4t4m j f«AJfp 
1 5 WilrF-sSAiWJJf 122:1 0^->-^ hD-A^M 
h 0 . 16 li^FPSKAttUMB 1 2 £ 4 0 * >?'X h u- 

6 Vntg&lZ^ m^AJWJJI^BicS ilTV^Uii-^ 
CD»$JK(4. 1 0 0 c d/m2 T* U S i 0 2 

«Ba ox-mnxvmm 1 2 frm^ l^ss^w 
aaeictmJB 1 1 ^MMfeWi 1 Lt° 0 1 & & . 
[0032] m±v>£ -j c. *wm±.t&gm<mm 

^m^tmm^ti- 3.*§nri4. m&mtzm>w txws. 

fctt . ItfcBBS < 3fr - > tftsa Zix&t^d umz 

[ 0 0 3 3 ] 3ri3. **9i<OJ)S2<O||tl0BJj8fc:tJV^T 
14. SUES (ISS) 1 0±lc, JETL&AJil la, t 



.*ai 1 c. ^w.ifa'g.frbKhnFmmmi 1 d**jii& 
wiSiifc«iwae*mJB 1 1 -ttm^ &as 1 7 ana 
®±wizmm&ix. s^m^&Aii 7±ic. 

3till lct»21I (HOE) 1 3«0lSUclWBSft.** 

1 1 c £1K?fM£J| 1 1 d kcr>mm*?. V&ffiM 1 1 
d tn^&XM 1 7fcC0JlPa1^fcV^T^tTi>|5I»C 

ihCiot. ^m^h^J^-yZBrn-hkolz 

lx i ^ . mi nrntmut m 2 o&bbjb* 
[0034]^^. vxkemtmmizts^Tte. &ytm 

Tfu*?- yiz-Mfc L&*f- yv&is. £ ixtzmi'&.xm 

xii^mxvmiszm^T . s?2ms (mm) 

A $ ti & m^frAWmZftftWikJ izm t x ft 

■^^^x^(,zLtzi)K muzTjk-tmsnmmm. m 
9 iz^-fmAcr^tmmiiZtn-fi a ic. ^-wtut: 
m^SiAJixiis^BUJ'P$ijJi^fflv^i»#^ot'. «jt 



Jf ^IE7LSEA«JJf * ffl v ^ i t fc J; 0 . fBfrffcSKA 
-T S ITLoa A^^ * fBfcf^; \* ? - y £JS t T#-ffi $ 

[ 0 0 3 5 ] @7i4. a|sJM8tf5SS3<05IMS»}Bt*jft«. 

X . ( a ) (i. qfir«E LSR^««Hffianat^ u 

( b ) L*^SS ltl(lil) ±lzm%<0 

j*fi-yx°mm&j&zix&mwE.Am 1 8«— «**u 
fcfcwT**. ^t<iels^{4. isjH^-rid^. 

L^ 1 ?^ - yXBf&Z ixtzJEftig. 
ASl8Sr^imii (US) 2±(CflML. ^' 
^ - Wfc $ n^I?L?iA« 1 8 ar *t*» 1 ttS < K»S ) 
2±tC. $tt5i^^liif5!lM* i 4> : Sr-5.iE7L^illii3 b. 
*»««3&»feir*»3e« 3 c . *«HWtj&»fe$r 
iM®3d. ifllit«J«$ni*llWl 9t. m^A 

« 2 o . m 2ms ( Pts ) 2it MHiteiifcibfc -a t 

mmZixXBtfLZtlZ. ttJ. «?-?±AJ12 0. ^2« 

s mm) 2iizm^t>ix&mm±. -e^x-enm^aA 
«4. ^2«s (us) i3traarc*&. 

[0036] U^t, JEtLiiA® 1 8jWBricS*ifc 

•ciETLo^A^*^*^ i 1 1 «t o . ^a-r^^^ - 

>-t«S*JtiS. ifirtJ. IE3iaA«18(4. Pt. 

C u OmvW&Vyx. hn-A-t+^y^X ho— A 

co^H^t'. iE?L?iA^o^v^^fflv^^s„ 
[0 037] H8t. -t?!|hLTCuO^IETLv±A^t 

LT^v^TffM$ii/c^E L^T<^mj±- mw*m.* 

tret. Wimizii^X. 2 2{4. CuOc7)MW*i0. fiP*> 
jE7L?±AB ixT V ^-g-coS-^ eomJE - WJg 

[0038] RH0»i$>*>J&»4 <fc 5 EnjD«JE^6 
*&fc % CuO«if*iO, in^>IEH.?±AS*^^$^ 
TV^V^-^-co^cOi®Jg{4. 1 3 c d/m2 -C<ti4<?) 

^fflEJKtt. 110c d/m2 CuO0t|t 
«t SiSISn y I- 7Xh*J|JS'8>it 1 0±b%:Z>cr>X\ * 

[0039] =Sr*$, iETLJ±A® 1 814. 
Xt4. SI 2mS (Rftfi) 2 1 fc«ae3fiiRLfc^»t3?t 
^^B#fcJ4. IE7L?±AS1 8*^^■&^^• 

?->mm±. m2mm (mm) 2 1 fc^jtLxmis^ 
n-r. ^m±. ie?l&ajii 8ti£x/$&2mm mm) 
2 U4. mmi. mimm mm) 2. 9» m 

?&Am 2 0^U 1 tfc<0«k LTMS tL4 . 
[0040] t^. 09 14. *%,WcQM4CDmtmMlZ 

n^h^mEhm^co^mm^Tjk-tmx'hh. mmtz 

fcWT. (a) {4. *«EL*^)«W«Bi1Sia**ts 
(b) {4. WliELfg^omimS (US) ±tcBrJg«) 
^' ^ - yx°mm&f8L $ ft&IETL&Alll 1 8^-09$-^ L 
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awhbijb 24=^. mm®( mm ) 2±izmi-mmm 
b&z titzinmxm 2 1 ± m u zhiz.w- 

>"(tSixfeiETLSKAJmiMJB2 4 £-£tf35 l*ffi (IBS) 

SfUi3 d s £fflM.Tffll£$;h.*»*lgJBl 9fc. m^&A 
JB2 0. 1*5 21811 (P&1I) 2 1 kfflWK±mzfotz~>X 

[ 0 0 4 1 3 sfirtJ . jE?La.AS2 7li. 3fcfci£*.fcIE7L 
&AS 1 S |SH«(c . Pt, Cu Ofcoi^y^ h o 
- 1- d - A <^lffi4 1' , IETL&A2W 

«*V*HftsWflV*fc:h.*. lETUEAMfJB 2 4 
It. S i 0 2 ^»|ifc*>?*X Yu-J±^m-*>-7~Xh 

Li. BaO, CaO. S r O&fc'IETL 

[ 0 0 4 2 3 12 1 0 lz. — M t LT S r O SrIE?LjjPiAffP 

ItttSrSrr. 2 5te, SrOOJMW 

0 . BDfcIE?l^f^^Jlj^fi£3:h/O^V**^^ 
tOUE-jffK#ttT*0. 2 6 It. 

& * 

[0043] fflm&t>iyfr& XoliZ. WJiflBE#6 VCD 
£*lTlv£v*l^^-^5fl?jttis 110c d/m2 T 

^com^mm.it, 1 c d/m* «t 9 uiaanohs 

0 o*t l J; 9 fc^SSricotfraflre,. 

[0044] ULtlzX 0 . El 9-Clis fBJtSS^^-v 

&, mi mm mm) 2±£ffM$ix*:iE?L&AJi2 7 
±<c$ uzmmBj&'thzttzx*). jEW8Vjmm2 
AtfB&zixtemmzittm-f&s ^mm i9<p<mnm 

3 c totimz&^X . jERcv&AWmH&Ti'&Zbiz 

cto. -trae*. !E?LawjiJ«(Wi2 4**jBjas<iTv^ 

1 >««£*tiw* , imtJi i 9 <o«*ji 3 c offiu&qji 

[ 0 0 4 5 ] . JETUSLkVWm 2 4 It. V* 

*\ xtis si2m«& (na) 2 1 bim&uvti&mft 
•iR*?i-ri<vx\ imimizit. lEmsjjvmm 2 4 a* 
■G-ttw-ymmt. W.2W& (mm) 2 1 twjtt 

<RkS) 2 1{4. am . mits (mm) 2. w 



[0046] Srfc, H9Tii, IETLSLA JIPSUB 2 4 £ . 

iEiitiAi 2 7 1 iHimmm 3bt commzte^xmis. 
ttztf. ztuzmb-f . mM3ctmimm (mm) 
2<Dmzmmzix?*&mn&n<?>mmzte\,^xwi£ix 
i> &w wh . %tm 3c t jEfvmsm 3b t comrs 

❖ , jE?LaAil t S5 1 (PIH2) fctf>JilHfc*JVvt 
[004 7] 

i E«<o«^fc: J: tux. m?&m& & immm 

izMJB-th^-y^nm^iiXmt: . ftXJ&bfc 
mnffllzte \, \XWBB& LtcCDX' . m?cr>?timt<zte . 

mm** h ftftm'wmTn&A®)^* fa^mmznm 
Lx#m t . WrF&Amt i: s-t&'*?-yizttm lt^ 

v^xi±. m=f-^xmifi^h^^-ytmm^ix^^b 

3E8L »«. «D8il«*»fe*4IS3tJi. «^±A 

x, 5&tmz&\\xcr>p*. temtcmmtm.^ix. *^ 

mz&^xmmBj&i-fccDX". m?v$tftmiz\t^ mm 

kmfecD^f-yiznm^h^mzm^xm.T-t&z.o 
fcUMB u m^^N-^ -yiztfmi-zmmnftfttmffl 

ix^^i:=s:<. mm. mm. iimmfrtttjzm* 

I 0 0 4 9 ] 4fc . »*fll38SO^)3SHBfc: i*Uf. *F 
^AJ1&. »3tJBJ:IBa<0iafc:*J^T«JB»JSl.^^) 

x\ m^fffiMtzii. mmfrtoZ&tm^oiEiicri&A 
ym&mfcnmt&iizttjtiLx-frifiL. iE7i%.xm&?rt 

ZW-ytzMfBLX $ -tX m&t hZb ifiX' 

?-ytfms,zirihz\b*j:<. mm. mm. ietl?±a 
ji. ^Wfam^tchStmtcb'tftLx. mmw- 
mzmtzix. 2kiKS'ntiLimui>cDb%:&. 

[0050]*/!. H3Pl4BEao5KBKJ:tur. 

P B 1(cfc^T«Jl^fiS,L3tc7)t\ Sil^^Pl^is Aft 
^^^Ttil^^iETL^aA^^^iETLgfiAJtPSiJJl^-r 
4 BrJfe tot n° ^ - y iztt J&t S flJS C*J V vt ffi t-T S J; o 



/-^ A> 
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